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to a case. A fourth rotating element is a second ring gear that
rotates with an input element. A second rotating element is
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second pinion gear that rotate together. The first pinion gear
meshes with the first sun gear and the first ring gear. The
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sun gear is supported in a radial direction with respect to the
case via a first support bearing. The second ring gear and the
input element are connected such that their relative move-
ment in the radial direction is restricted.
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1
VEHICLE DRIVE DEVICE

TECHNICAL FIELD

The present disclosure relates to vehicle drive devices
including a rotating electrical machine and a planetary gear
mechanism.

BACKGROUND ART

Examples of such a vehicle drive device are disclosed in
Patent Document 1 and Patent Document 2 below. In the
following description of the background art, signs used in
the referenced patent documents are shown in parentheses.

A planetary gear mechanism (4) of a vehicle drive device
(1) of Patent Document 1 includes a sun gear (41), a ring
gear (42), and a carrier (6, 7). The sun gear (41) is connected
a rotor (21) of a rotating electrical machine (2) so as to rotate
with the rotor (21). The ring gear (42) is fixed to a case (10).
The carrier (6, 7) rotatably supports a first pinion gear (431)
and a second pinion gear (432) that are connected to each
other so as to rotate together. The first pinion gear (431)
meshes with the sun gear (41). The second pinion gear (432)
has a smaller diameter than the first pinion gear (431) and
meshes with the ring gear (42). The carrier (6, 7) is con-
nected to a differential case (50) of an output differential
gear mechanism (5) so as to rotate with the differential case
(50). The planetary gear mechanism (4) reduces the speed of
rotation of the rotor (21) and transmits the resultant rotation
to the output differential gear mechanism (5).

A planetary gear mechanism (3) of a vehicle drive device
of Patent Document 2 includes a sun gear (S1), a carrier (C),
a first ring gear (R1), and a second ring gear (R2) (see FIG.
4 of Patent Document 2). The sun gear (S1) is connected to
arotor of a rotating electrical machine (2) so as to rotate with
the rotor. The carrier (C) rotatably supports a first pinion
gear (P1) and a second pinion gear (P2) that are connected
to each other so as to rotate together. The first pinion gear
(P1) meshes with the sun gear (S1) and the first ring gear
(R1). The second pinion gear (P2) has a smaller diameter
than the first pinion gear (P1) and meshes with the second
ring gear (R2). The first ring gear (R1) is fixed to the case
(1). The second ring gear (R2) is connected to an output
differential gear mechanism (4) that is a bevel gear type
differential gear mechanism. The planetary gear mechanism
(3) thus reduces the speed of rotation of the rotor of the
rotating electrical machine (2) and transmits the resultant
rotation to the output differential gear mechanism (4).

RELATED ART DOCUMENTS
Patent Documents

Patent Document 1: Japanese Unexamined Patent Applica-
tion Publication No. 2021-124185 (JP 2021-124185 A)
Patent Document 2: Japanese Unexamined Patent Applica-
tion Publication No. 2002-104001 (JP 2002-104001 A)

SUMMARY OF THE DISCLOSURE
Problem to be Solved by the Disclosure

In the vehicle drive device (1) of Patent Document 1, an
input element of the planetary gear mechanism (4) is the sun
gear (41), and an output element of the planetary gear
mechanism (4) is the carrier (6, 7). In such a configuration,
it is difficult to increase the reduction ratio of the planetary
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2

gear mechanism (4) unless the radial dimension of the
planetary gear mechanism (4) is increased.

In the vehicle drive device (1) of Patent Document 1, the
planetary gear mechanism (4) is disposed radially outward
of the bevel gear type output differential gear mechanism
(5). The axial dimension of the vehicle drive device (1) is
thus reduced. As described above, however, the carrier (6, 7)
that supports the first pinion gear (431) and the second
pinion gear (432) is connected to the differential case (50) of
the output differential gear mechanism (5) so as to rotate
with the differential case (50). Therefore, in the case where
the planetary gear mechanism (4) is disposed radially out-
ward of the output differential gear mechanism (5), the
vehicle drive device (1) tends to be large in the radial
direction.

The planetary gear mechanism (3) of the vehicle drive
device of Patent Document 2 has a configuration that easily
ensures a high reduction ratio while reducing the radial
dimension. A differential case (DC) of the output differential
gear mechanism (4) is typically supported by the case (1) on
both sides in the axial direction with respect to a plurality of
gears (DP1, DP2, DSI1, DSI2) constituting the output dif-
ferential gear mechanism (4). The vehicle drive device of
Patent Document 2 does not describe such a support struc-
ture for the output differential gear mechanism (4).

It is desired to implement such a vehicle drive device
including a planetary gear mechanism for speed reduction
and an output differential gear mechanism that facilitates
reduction in size of the vehicle drive device while ensuring
that the planetary gear mechanism has a high reduction ratio
and allowing appropriate support of the output differential
gear mechanism.

Means for Solving the Problem

A characteristic configuration of a vehicle drive device in
view of the above is as follows: the vehicle drive device
includes: a rotating electrical machine including a rotor; a
first output member drivingly connected to a first wheel; a
second output member drivingly connected to a second
wheel; a planetary gear mechanism that reduces a speed of
rotation of the rotor; an output differential gear mechanism
that includes an input element and that distributes rotation
transmitted from the planetary gear mechanism to the input
element to the first output member and the second output
member; and a case housing the rotating electrical machine,
the planetary gear mechanism, and the output differential
gear mechanism. The rotating electrical machine, the first
output member, the second output member, the planetary
gear mechanism, and the output differential gear mechanism
are disposed coaxially. The planetary gear mechanism
includes a first rotating element, a second rotating element,
a third rotating element, and a fourth rotating element, and
is configured in such a manner that rotational speeds of the
first to fourth rotating elements are in the order of the first
rotating element, the second rotating element, the third
rotating element, and the fourth rotating element. The first
rotating element is a first sun gear connected to the rotor so
as to rotate with the rotor. The third rotating element is a first
ring gear connected to the case. The fourth rotating element
is a second ring gear connected to the input element so as to
rotate with the input element. The second rotating element is
a first carrier rotatably supporting a first pinion gear and a
second pinion gear that rotate together. The first pinion gear
meshes with the first sun gear and the first ring gear. The
second pinion gear has a smaller diameter than the first
pinion gear and meshes with the second ring gear. The first
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sun gear is supported in a radial direction with respect to the
case via a first support bearing, and the second ring gear and
the input element are connected in such a manner that
relative movement between the second ring gear and the
input element in the radial direction is restricted, the radial
direction being a direction perpendicular to a rotation axis of
the rotor.

According to this characteristic configuration, the first
rotating element of the planetary gear mechanism is con-
nected to the rotor. The third rotating element of the plan-
etary gear mechanism is connected to the case, and the
fourth rotating element of the planetary gear mechanism is
connected to the input element of the output differential gear
mechanism. Each of the third rotating element and the fourth
rotating element of the planetary gear mechanism is a ring
gear. It is therefore easy to ensure that the planetary gear
mechanism functioning as a speed reducer that reduces the
speed of rotation of the rotor and transmits the resultant
rotation to the output differential gear mechanism has a high
reduction ratio (e.g., 17 to 22).

According to this characteristic configuration, the fourth
rotating element connected to the input element of the output
differential gear mechanism is a ring gear. It is therefore easy
to dispose the planetary gear mechanism close to the output
differential gear mechanism in the axial direction while
reducing the radial dimension of the planetary gear mecha-
nism, compared to a configuration in which the rotating
element connected to the input element of the output dif-
ferential gear mechanism is a sun gear or a carrier.

According to this characteristic configuration, the third
rotating element connected to the case is a ring gear. It is
therefore easy to implement a configuration in which a
support member etc. extending in the radial direction and
required when a sun gear or a carrier is connected to the case
can be omitted. This facilitates reduction in axial dimension
of the vehicle drive device.

According to this characteristic configuration, the first sun
gear that is the first rotating element of the planetary gear
mechanism is supported in the radial direction with respect
to the case via the first support bearing. The second ring gear
that is the fourth rotating element of the planetary gear
mechanism and the input element of the output differential
gear mechanism are connected in such a manner that their
relative movement in the radial direction is restricted. The
input element of the output differential gear mechanism can
therefore be supported in the radial direction using the
alignment function (self-alignment function) of the plan-
etary gear mechanism. As a result, it is possible to appro-
priately support the output differential gear mechanism
while omitting a member such as a bearing that supports the
input element of the output differential gear mechanism in
the radial direction with respect to the case. This facilitates
reduction in size and cost of the vehicle drive device.

As described above, this characteristic configuration
facilitates reduction in size of a vehicle drive device includ-
ing a planetary gear mechanism for speed reduction and an
output differential gear mechanism, while ensuring that the
planetary gear mechanism has a high reduction ratio and
allowing appropriate support of the output differential gear
mechanism.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a sectional view taken along an axial direction
of a vehicle drive device according to a first embodiment.

FIG. 2 is a skeleton diagram of the vehicle drive device
according to the first embodiment.
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FIG. 3 is a speed diagram of a planetary gear mechanism
and an output differential gear mechanism according to the
first embodiment.

FIG. 4 is a sectional view taken along an axial direction
of'a vehicle drive device according to a second embodiment.

FIG. 5 is a skeleton diagram of the vehicle drive device
according to the second embodiment.

FIG. 6 is a partial enlarged sectional view taken along the
axial direction of the vehicle drive device according to the
second embodiment.

FIG. 7 is a partial enlarged sectional view taken along an
axial direction of a vehicle drive device according to a third
embodiment.

MODES FOR CARRYING OUT THE
DISCLOSURE

1. First Embodiment

Hereinafter, a vehicle drive device 100 according to a first
embodiment will be described with reference to FIGS. 1 to
3. As shown in FIGS. 1 and 2, the vehicle drive device 100
includes: a rotating electrical machine 1 including a stator 11
and a rotor 12; a first output member 2 drivingly connected
to a first wheel W1; a second output member 3 drivingly
connected to a second wheel W2; a planetary gear mecha-
nism 4; an output differential gear mechanism 5; and a case
9.

In the present application, “drivingly connected” refers to
a state in which two rotating elements are connected such
that a driving force can be transmitted therebetween, and
includes a state in which the two rotating elements are
connected so as to rotate together or a state in which the two
rotating elements are connected such that a driving force can
be transmitted therebetween via one or more transmission
members. Such transmission members include various
members that transmit rotation at the same speed or at a
shifted speed, such as a shaft, a gear mechanism, a belt, and
a chain. The transmission members may include an engage-
ment device that selectively transmits rotation and a driving
force, such as a friction engagement device and an intermesh
engagement device.

In the following description, the direction along a rotation
axis (see long dashed short dashed line in FIG. 1) of the rotor
12 will be referred to as “axial direction L.” One side in the
axial direction L will be referred to as “first side L1 in the
axial direction,” and the other side in the axial direction L
will be referred to as “second side L2 in the axial direction.”
The direction perpendicular to the rotation axis of the rotor
12 will be referred to as “radial direction R.” In the radial
direction R, the rotation axis side of the rotor 12 will be
referred to as “radially inner side R1,” and the opposite side
will be referred to as “radially outer side R2.” The direction
about the rotation axis of the rotor 12 will be referred to as
“circumferential direction C.”

The rotating electrical machine 1, the first output member
2, the second output member 3, the planetary gear mecha-
nism 4, and the output differential gear mechanism 5 are
disposed coaxially. In the present embodiment, the output
differential gear mechanism 5, the planetary gear mecha-
nism 4, and the rotating electrical machine 1 are arranged in
this order from the first side L1 in the axial direction to the
second side 1.2 in the axial direction. In the example shown
in FIG. 1, the second output member 3 is disposed such that
a part of the second output member 3 overlaps the rotating
electrical machine 1 as viewed in the radial direction along
the radial direction R. Regarding the arrangement of two
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elements, “overlap as viewed in a specific direction” means
that, when an imaginary straight line parallel to the direction
of the line of sight is moved in directions perpendicular to
the imaginary straight line, there is an area where the
imaginary straight line intersects both of the two elements.

The rotating electrical machine 1, the planetary gear
mechanism 4, and the output differential gear mechanism 5
are housed in the case 9. In the present embodiment, the first
output member 2 and the second output member 3 are
housed in the case 9 such that the first output member 2 and
the second output member 3 are partially exposed to the
outside of the case 9.

As shown in FIG. 1, in the present embodiment, the case
9 includes a peripheral wall portion 91, a first side wall
portion 92, a second side wall portion 93, a partition wall
portion 94, and a cover portion 95.

The peripheral wall portion 91 has a tubular shape cov-
ering the radially outer side R2 of the rotating electrical
machine 1, the first output member 2, the second output
member 3, the planetary gear mechanism 4, and the output
differential gear mechanism 5. The first side wall portion 92,
the second side wall portion 93, and the partition wall
portion 94 are each formed so as to extend in the radial
direction R and the circumferential direction C. The cover
portion 95 is provided so as to cover a part of the second side
wall portion 93 from the second side 1.2 in the axial
direction. In the present embodiment, the first side wall
portion 92 is formed so as to cover the first side [.1 in the
axial direction of the output differential gear mechanism 5.
The second side wall portion 93 is formed so as to cover the
second side 1.2 in the axial direction of the rotating electrical
machine 1. The partition wall portion 94 is disposed between
the rotating electrical machine 1 and the planetary gear
mechanism 4 in the axial direction L. The cover portion 95
is joined to the second side wall portion 93 from the second
side .2 in the axial direction. In this example, the first side
wall portion 92 is formed integrally with the peripheral wall
portion 91 so as to close an opening on the first side L1 in
the axial direction of the peripheral wall portion 91. The
second side wall portion 93 is formed integrally with the
peripheral wall portion 91 so as to close an opening on the
second side 1.2 in the axial direction of the peripheral wall
portion 91. In the example shown in FIG. 1, the peripheral
wall portion 91 is divided at a plurality of positions (in this
example, two positions) in the axial direction L. The divided
portions of the peripheral wall portion 91 are joined to each
other and fastened together by fastening members such as
bolts, not shown.

The rotating electrical machine 1 functions as a driving
force source for the first wheel W1 and the second wheel W2
(see FIG. 2). The rotating electrical machine 1 has a function
as a motor (electric motor) that is supplied with electric
power to generate power, and a function as a generator
(electric power generator) that is supplied with power to
generate electric power. Specifically, the rotating electrical
machine 1 is electrically connected to an energy storage
device such as a battery or a capacitor (not shown). The
rotating electrical machine 1 generates a driving force by
power running with electric power stored in the energy
storage device. The rotating electrical machine 1 generates
electric power with a driving force transmitted from the first
wheel W1 and the second wheel W2 to charge the energy
storage device.

The stator 11 of the rotating electrical machine 1 includes
a cylindrical stator core 11a. The stator core 1la is fixed to
a non-rotating member NR. In the present embodiment, the
stator core 11a is fixed to the peripheral wall portion 91 of
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the case 9 that is the non-rotating member NR. The rotor 12
of the rotating electrical machine 1 includes a cylindrical
rotor core 12a. The rotor core 12a is supported so as to be
rotatable with respect to the stator core 11a. In the present
embodiment, the rotor 12 further includes a rotor shaft 126
connected to the rotor core 124 so as to rotate with the rotor
core 12a.

In the present embodiment, the rotating electrical machine
1 is an inner rotor rotating electrical machine. Therefore, the
rotor core 124 is disposed in the radially inner side R1 of the
stator core 11a. The rotor shaft 124 is disposed in the radially
inner side R1 of the rotor core 12a.

In the present embodiment, the rotating electrical machine
1 is a revolving field rotating electrical machine. Therefore,
the stator 11 further includes a coil 115. In the present
embodiment, the coil 115 is wound around the stator core
11a so as to form a first coil end portion 11¢ protruding from
the stator core 11a toward the first side L1 in the axial
direction and a second coil end portion 11d protruding from
the stator core 11a toward the second side L2 in the axial
direction. Although not shown in the figure, the rotor core
124 is provided with permanent magnets.

In the present embodiment, the rotor shaft 126 has a
tubular shape having an axis in the axial direction L. In the
present embodiment, the rotor shaft 125 is disposed so as to
protrude from the rotor core 12a toward both sides in the
axial direction L. In the present embodiment, a portion of the
rotor shaft 125 that protrudes from the rotor core 12a toward
the first side L1 in the axial direction is disposed so as to
extend through the partition wall portion 94 of the case 9 in
the axial direction L. The portion of the rotor shaft 125 that
protrudes from the rotor core 124 toward the first side [.1 in
the axial direction is supported so as to be rotatable with
respect to the partition wall portion 94 via a first bearing B1.
A portion of the rotor shaft 124 that protrudes from the rotor
core 124 toward the second side L2 in the axial direction is
supported so as to be rotatable with respect to the second
side wall portion 93 via a second bearing B2. In the present
embodiment, a rotation sensor 13 that detects rotation of the
rotor 12 is provided integrally with the first bearing B1.

The planetary gear mechanism 4 includes a first rotating
element F1, a second rotating element E2, a third rotating
element E3, and a fourth rotating element E4. The planetary
gear mechanism 4 is configured so that the rotational speeds
of' these rotating elements are in the order of the first rotating
element E1, the second rotating element E2, the third
rotating element E3, and the fourth rotating element E4.

As used herein, the “order of rotational speeds” means the
order of rotational speeds of the rotating elements in a
rotating state. Although the rotational speeds of the rotating
elements change depending on the rotating state of the
planetary gear mechanism, the order of the rotational speeds
of the rotating elements does not change because it is
determined by the structure of the planetary gear mecha-
nism. The order of the rotational speeds of the rotating
elements is the same as the order of arrangement of the
rotating elements in a speed diagram (see FIG. 3). The
“order of arrangement of the rotating elements in a speed
diagram” refers to the order in which the axes in the speed
diagram that correspond to the rotating elements are
arranged along a direction perpendicular to the axes.
Although the direction of arrangement of the axes corre-
sponding to the rotating elements in the speed diagram
changes depending on how the speed diagram is drawn, the
order of arrangement of the axes does not change because it
is determined by the structure of the planetary gear mecha-
nism.
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The output differential gear mechanism 5 includes an
input element Ei. The output differential gear mechanism 5
is configured to distribute rotation transmitted from the
planetary gear mechanism 4 to the input element Ei to the
first output member 2 and the second output member 3. In
the present embodiment, the output differential gear mecha-
nism 5 is a planetary gear mechanism including a fifth
rotating element E5, a sixth rotating element E6, and a
seventh rotating element E7. The output differential gear
mechanism 5 is configured so that the rotational speeds of
these rotating elements are in the order of the fifth rotating
element E5, the sixth rotating element E6, and the seventh
rotating element E7. In the present embodiment, the fifth
rotating element E5 is connected to the first output member
2. The seventh rotating element E7 is connected to the
second output member 3.

The planetary gear mechanism 4 functions as a speed
reducer that reduces the speed of rotation of the rotor 12 and
transmits the resultant rotation to the output differential gear
mechanism 5. The first rotating element E1 of the planetary
gear mechanism 4 is connected to the rotor 12 so as to rotate
with the rotor 12. The third rotating element E3 of the
planetary gear mechanism 4 is connected to the case 9. The
fourth rotating element E4 of the planetary gear mechanism
4 is connected to the input element Ei of the output differ-
ential gear mechanism 5 so as to rotate with the input
element Ei. In the present embodiment, the fourth rotating
element E4 is formed integrally with the input element Ei.
In the present embodiment, the input element Ei is the sixth
rotating element E6.

The first rotating element E1 of the planetary gear mecha-
nism 4 is a first sun gear SG1. The first sun gear SG1 is
supported in the radial direction R with respect to the case
9 via the first bearing B1. The first bearing B1 corresponds
to the “first support bearing” that supports the first sun gear
SG1 in the radial direction R with respect to the case 9. In
the present embodiment, the first sun gear SG1 is connected
to the rotor shaft 125 so as to rotate with the rotor shaft 1254.
As described above, in the present embodiment, the portion
of the rotor shaft 124 that protrudes from the rotor core 12a
toward the first side L1 in the axial direction is supported so
as to be rotatable with respect to the partition wall portion 94
of the case 9 via the first bearing B1. Therefore, in the
present embodiment, the first bearing B1 is supported by the
partition wall portion 94 and is configured to support the first
sun gear SG1 in the radial direction R and support the rotor
12 in the radial direction R. The partition wall portion 94
corresponds to the “first support wall portion” disposed
between the rotating electrical machine 1 and the planetary
gear mechanism 4 in the axial direction L. In the example
shown in FIG. 1, the first sun gear SG1 is formed integrally
with the rotor shaft 124.

The second rotating element E2 of the planetary gear
mechanism 4 is a first carrier CR1. The first carrier CR1
rotatably supports a first pinion gear PG1 and a second
pinion gear PG2 that rotate together. The first pinion gear
PG1 meshes with the first sun gear SG1 and a first ring gear
RG1. The second pinion gear PG2 meshes with a second
ring gear RG2. The second pinion gear PG2 has a smaller
diameter than the first pinion gear PG1.

Each of the third rotating element E3 and the fourth
rotating element E4 of the planetary gear mechanism 4 is a
ring gear. Specifically, the third rotating element E3 is the
first ring gear RG1. The fourth rotating element E4 is the
second ring gear RG2. In the present embodiment, the sixth
rotating element E6 of the output differential gear mecha-
nism 5 is a third ring gear RG3. That is, in the present
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embodiment, the second ring gear RG2 that is the fourth
rotating element E4 of the planetary gear mechanism 4 and
the third ring gear RG3 that is the input element Ei, namely
the sixth rotating element E6, of the output differential gear
mechanism 5 are connected so as to rotate together.

The second ring gear RG2 and the input element Ei are
connected such that their relative movement in the radial
direction R is restricted. In the example shown in FIG. 1, the
second ring gear RG2 and the third ring gear RG3 that is the
input element Fi are integrally formed adjacent to each other
in the axial direction L.

As described above, the vehicle drive device 100
includes: the rotating electrical machine 1 including the
rotor 12; the first output member 2 drivingly connected to
the first wheel W1; the second output member 3 drivingly
connected to the second wheel W2; the planetary gear
mechanism 4 that reduces the speed of rotation of the rotor
12; the output differential gear mechanism 5 that includes
the input element Ei and that distributes rotation transmitted
from the planetary gear mechanism 4 to the input element Ei
to the first output member 2 and the second output member
3; and the case 9 housing the rotating electrical machine 1,
the planetary gear mechanism 4, and the output differential
gear mechanism 5. The rotating electrical machine 1, the
first output member 2, the second output member 3, the
planetary gear mechanism 4, and the output differential gear
mechanism 5 are disposed coaxially. The planetary gear
mechanism 4 includes the first rotating element E1, the
second rotating element E2, the third rotating element E3,
and the fourth rotating element E4, and is configured so that
the rotational speeds of these rotating elements are in the
order of the first rotating element E1, the second rotating
element E2, the third rotating element E3, and the fourth
rotating element E4. The first rotating element E1 is the first
sun gear SG1 connected to the rotor 12 so as to rotate with
the rotor 12. The third rotating element E3 is the first ring
gear RG1 connected to the case 9. The fourth rotating
element E4 is the second ring gear RG2 connected to the
input element Ei so as to rotate with the input element Fi.
The second rotating element E2 is the first carrier CR1
rotatably supporting the first pinion gear PG1 and the second
pinion gear PG2 that rotate together. The first pinion gear
PG1 meshes with the first sun gear SG1 and the first ring
gear RG1. The second pinion gear PG2 has a smaller
diameter than the first pinion gear PG1 and meshes with the
second ring gear RG2. The first sun gear SG1 is supported
in the radial direction R with respect to the case 9 via the first
bearing B1 that is the first support bearing. The second ring
gear RG2 and the input element Ei are connected such that
their relative movement in the radial direction R is restricted.

According to this configuration, the first rotating element
E1 of the planetary gear mechanism 4 is connected to the
rotor 12. The third rotating element E3 of the planetary gear
mechanism 4 is connected to the case 9, and the fourth
rotating element E4 of the planetary gear mechanism 4 is
connected to the input element Ei of the output differential
gear mechanism 5. Each of the third rotating element E3 and
the fourth rotating element E4 of the planetary gear mecha-
nism 4 is a ring gear. It is therefore easy to ensure that the
planetary gear mechanism 4 functioning as a speed reducer
that reduces the speed of rotation of the rotor 12 and
transmits the resultant rotation to the output differential gear
mechanism 5 has a high reduction ratio (e.g., 17 to 22).

According to this configuration, the fourth rotating ele-
ment E4 connected to the input element Ei of the output
differential gear mechanism 5 is a ring gear. It is therefore
easy to dispose the planetary gear mechanism 4 close to the
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output differential gear mechanism 5 in the axial direction L.
while reducing the dimension in the radial direction R of the
planetary gear mechanism 4, compared to a configuration in
which the rotating element connected to the input element Ei
of the output differential gear mechanism 5 is a sun gear or
a carrier.

According to this configuration, the third rotating element
E3 connected to the case 9 is a ring gear. It is therefore easy
to implement a configuration in which a support member etc.
extending in the radial direction R and required when a sun
gear or a carrier is connected to the case 9 can be omitted.
This facilitates reduction in dimension in the axial direction
L of the vehicle drive device 100.

According to this configuration, the first sun gear SG1 that
is the first rotating element E1 of the planetary gear mecha-
nism 4 is supported in the radial direction R with respect to
the case 9 via the first bearing B1 that is the first support
bearing. The second ring gear RG2 that is the fourth rotating
element E4 of the planetary gear mechanism 4 and the input
element Ei of the output differential gear mechanism 5 are
connected such that their relative movement in the radial
direction R is restricted. The input element Fi of the output
differential gear mechanism 5 can therefore be supported in
the radial direction R using the alignment function (self-
alignment function) of the planetary gear mechanism 4. As
a result, it is possible to appropriately support the output
differential gear mechanism 5 while omitting a member such
as a bearing that supports the input element Ei of the output
differential gear mechanism 5 in the radial direction R with
respect to the case 9. This facilitates reduction in size and
cost of the vehicle drive device 100.

As described above, this configuration facilitates reduc-
tion in size of the vehicle drive device 100 including the
planetary gear mechanism 4 for speed reduction and the
output differential gear mechanism 5, while ensuring that the
planetary gear mechanism 4 has a high reduction ratio and
allowing appropriate support of the output differential gear
mechanism 5.

As described above, in the present embodiment, the case
9 includes the partition wall portion 94 that is the first
support wall portion disposed between the rotating electrical
machine 1 and the planetary gear mechanism 4 in the axial
direction L. The first bearing B1 that is the first support
bearing is supported by the partition wall portion 94, and is
configured to support the first sun gear SG1 in the radial
direction R and support the rotor 12 in the radial direction R.

This configuration facilitates reduction in dimension in
the axial direction L of the vehicle drive device 100 com-
pared to a configuration in which both a bearing that
supports the first sun gear SG1 in the radial direction R and
a bearing that supports the rotor 12 in the radial direction R
are provided.

As described above, in the present embodiment, the
output differential gear mechanism 5 is a planetary gear
mechanism including the fifth rotating element E5, the sixth
rotating element E6, and the seventh rotating element E7 and
configured so that the rotational speeds of these rotating
elements are in the order of the fifth rotating element E5, the
sixth rotating element E6, and the seventh rotating element
E7. The fifth rotating element E5 is connected to the first
output member 2, the seventh rotating element E7 is con-
nected to the second output member 3, and the sixth rotating
element E6 is the third ring gear RG3, namely the input
element Ei.

According to this configuration, the fitth rotating element
E5 and the seventh rotating element E7 of the output
differential gear mechanism 5 are connected to the first
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output member 2 and the second output member 3, respec-
tively. The output differential gear mechanism 5 can thus be
formed as a planetary gear type differential gear mechanism.
This facilitates reduction in dimension in the axial direction
L of the vehicle drive device 100 compared to a configura-
tion in which the output differential gear mechanism 5 is a
bevel gear type differential gear mechanism.

According to this configuration, the third rotating element
E3 and the fourth rotating element E4 of the planetary gear
mechanism 4 are the first ring gear RG1 and the second ring
gear RG2, respectively, and the sixth rotating element E6 of
the output differential gear mechanism 5 is the third ring
gear RG3. The first ring gear RG1 or the second ring gear
RG2 is connected to the third ring gear RG3 so as to rotate
with the third ring gear RG3. The fourth rotating element FE4
and the sixth rotating element E6 can thus be connected in
a region on the radially outer side R2 with respect to the
planetary gear mechanism 4 and the output differential gear
mechanism 5. Therefore, it is not necessary to connect these
rotating elements using, for example, a connecting member
extending in the radial direction R, which facilitates reduc-
tion in dimension in the axial direction L of the vehicle drive
device 100.

In the present embodiment, the output differential gear
mechanism 5 is a planetary gear mechanism including a
second sun gear SG2, a second carrier CR2, and the third
ring gear RG3, the second sun gear SG2 is connected to the
first output member 2 so as to rotate with the first output
member 2, the second carrier CR2 is connected to the second
output member 3 so as to rotate with the second output
member 3, and the third ring gear RG3 is the input element
Fi.

According to this configuration, the second output mem-
ber 3 connected to the second carrier CR2 can be supported
in the radial direction R using the alignment function
(self-alignment function) of the output differential gear
mechanism 5 that is a planetary gear mechanism. As a result,
it is possible to appropriately support the second output
member 3 while omitting a member such as a bearing that
supports the second output member 3 in the radial direction
R with respect to the case 9. This facilitates reduction in size
and cost of the vehicle drive device 100.

In the present embodiment, the output differential gear
mechanism 5 is a double-pinion type planetary gear mecha-
nism. In the present embodiment, the fifth rotating element
ES5 of the output differential gear mechanism 5 is the second
sun gear SG2. The seventh rotating element E7 of the output
differential gear mechanism 5 is the second carrier CR2. As
described above, in the present embodiment, the sixth rotat-
ing element E6 of the output differential gear mechanism 5
is the third ring gear RG3. The second carrier CR2 rotatably
supports a third pinion gear PG3 and a fourth pinion gear
PG4 that mesh with each other. The third pinion gear PG3
meshes with the second sun gear SG2 and the fourth pinion
gear PG4. The fourth pinion gear PG4 meshes with the third
ring gear RG3 and the third pinion gear PG3.

As described above, in the present embodiment, the
output differential gear mechanism 5 is a double-pinion type
planetary gear mechanism, the fifth rotating element E5 is
the second sun gear SG2, and the seventh rotating element
E7 is the second carrier CR2.

According to this configuration, torque transmitted from
the planetary gear mechanism 4 to the sixth rotating element
E6 can be easily transmitted in equal proportion to the fifth
rotating element E5 connected to the first output member 2
and the seventh rotating element E7 connected to the second
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output member 3, compared to a configuration in which the
output differential gear mechanism 5 is a single-pinion type
planetary gear mechanism.

As shown in FIG. 1, in the present embodiment, the
vehicle drive device 100 further includes a parking gear 6
and a parking lock mechanism 7 that selectively engages
with the parking gear 6.

The parking gear 6 is provided on a rotating member that
is interlocked with the first wheel W1 and the second wheel
W2 (see FIG. 2). In the present embodiment, the parking
gear 6 is formed on a tubular member 10. The tubular
member 10 has a tubular shape having an axis in the axial
direction L. In addition to the parking gear 6, the second ring
gear RG2 and the third ring gear RG3 are also formed on the
tubular member 10. Therefore, in the present embodiment,
the parking gear 6 is disposed so as to overlap the output
differential gear mechanism 5 as viewed in the radial direc-
tion along the radial direction R. The parking gear 6 is
connected to the third ring gear RG3 as the input element Ei
of the output differential gear mechanism 5 so as to rotate
with the third ring gear RG3. In the example shown in FIG.
1, the parking gear 6, the third ring gear RG3, and the second
ring gear RG2 are arranged in this order from the first side
L1 in the axial direction toward the second side L2 in the
axial direction. In this example, the parking gear 6, the third
ring gear RG3, and the second ring gear RG2 are integrally
formed by cutting a single tubular member 10 etc.

As described above, in the present embodiment, the first
ring gear RG1 is connected to the case 9. In the example
shown in FIG. 1, the first ring gear RG1 is connected to the
peripheral wall portion 91 of the case 9. More specifically,
a spline engagement portion formed on the outer peripheral
surface of the first ring gear RG1 and a spline engagement
portion formed on the inner peripheral surface of the periph-
eral wall portion 91 engage with each other. The first ring
gear RG1 is thus connected to the case 9 so as not to rotate
with respect to the case 9.

As described above, in the present embodiment, the
vehicle drive device 100 further includes the parking gear 6
and the parking lock mechanism 7 that selectively engages
with the parking gear 6, the first ring gear RG1 is connected
to the case 9, and the second ring gear RG2, the third ring
gear RG3, and the parking gear 6 are formed on the same
tubular member 10.

According to this configuration, the second ring gear
RG2, the third ring gear RG3, and the parking gear 6 are
formed integrally. This facilitates reduction in size of the
vehicle drive device 100 in the axial direction L and the
radial direction R compared to a configuration in which the
second ring gear RG2, the third ring gear RG3, and the
parking gear 6 are formed as separate members.

In the present embodiment, the parking gear 6 is disposed
s0 as to overlap the output differential gear mechanism 5 as
viewed in the radial direction along the radial direction R,
and is connected to the input element Ei so as to rotate with
the input element E1.

According to this configuration, the dimension in the axial
direction L of the vehicle drive device 100 can be reduced
compared to a configuration in which the parking gear 6 is
disposed on one side in the axial direction L with respect to
the output differential gear mechanism 5.

In the present embodiment, the tubular member 10 is
connected to a support member 20 extending in the radial
direction R so that the tubular member 10 rotates with the
support member 20. The support member 20 is formed so as
to extend from the tubular member 10 toward the radially
inner side R1. In the present embodiment, the support
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member 20 is disposed on the first side L1 in the axial
direction with respect to the output differential gear mecha-
nism 5. The support member 20 is supported so as to be
rotatable with respect to the first side wall portion 92 of the
case 9 via a third bearing B3.

In the present embodiment, the first output member 2 is
connected to the second sun gear SG2 so as to rotate with the
second sun gear SG2. In the example shown in FIG. 1, the
first output member 2 is formed integrally with the second
sun gear SG2. In the present embodiment, the first output
member 2 is disposed so as to extend through the support
member 20 and the first side wall portion 92 of the case 9 in
the axial direction L. The first output member 2 is connected
to a first drive shaft DS1 drivingly connected to the first
wheel W1 so that the first output member 2 rotates with the
first drive shaft DSL. In the example shown in FIG. 1, the
first output member 2 has a tubular shape having an axis in
the axial direction L. The first drive shaft DS1 is inserted
into the first output member 2 from the first side L1 in the
axial direction so that the first drive shaft DS1 is located in
the radially inner side R1 of the first output member 2. In this
state, the first drive shaft DS1 and the first output member
2 are connected to each other by spline engagement.

In the present embodiment, the second output member 3
includes: a connecting member 31 connected to a second
drive shaft DS2 drivingly connected to the second wheel W2
so that the connecting member 31 rotates with the second
drive shaft DS2; and an output shaft 32 extending in the
axial direction L so as to connect the connecting member 31
and the seventh rotating element E7.

In the present embodiment, the connecting member 31 is
disposed so as to extend through the second side wall portion
93 and the cover portion 95 of the case 9 in the axial
direction L. The connecting member 31 is supported so as to
be rotatable with respect to the second side wall portion 93
via a fourth bearing B4, and is supported so as to be rotatable
with respect to the cover portion 95 via a fifth bearing B5.
In the example shown in FIG. 1, the second output member
3 has a tubular shape having an axis in the axial direction L.
The second drive shaft DS2 is inserted into the second
output member 3 from the second side 1.2 in the axial
direction so that the second drive shaft DS2 is located in the
radially inner side R1 of the second output member 3. In this
state, the second drive shaft DS2 and the second output
member 3 are connected to each other by spline engagement.

In the present embodiment, the output shaft 32 is disposed
so as to extend through the planetary gear mechanism 4 in
the axial direction L in the radially inner side R1 of the
planetary gear mechanism 4, and to extend through the rotor
core 12a in the axial direction L in the radially inner side R1
of'the rotor shaft 125. The output shaft 32 is connected to the
second carrier CR2 and the connecting member 31 so as to
rotate with the second carrier CR2 and the connecting
member 31. In the example shown in FIG. 1, the output shaft
32 is formed integrally with the second carrier CR2. The
output shaft 32 is inserted into the connecting member 31
from the first side L1 in the axial direction so that the output
shaft 32 is located in the radially inner side R1 of the
connecting member 31. In this state, the connecting member
31 and the output shaft 32 are connected to each other by
spline engagement.

In the present embodiment, a first oil passage 81 is formed
inside the output shaft 32. The first oil passage 81 includes
an axial oil passage 81a, a first radial oil passage 815, a
second radial oil passage 81c, and a third radial oil passage
81d.
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The axial oil passage 81a is formed so as to extend in the
axial direction L inside the output shaft 32. The first radial
oil passage 815, the second radial oil passage 81c, and the
third radial oil passage 814 are formed so as to extend in the
radial direction R to connect the axial oil passage 81a with
the outer peripheral surface of the output shaft 32.

The first radial oil passage 8156 is located so as to overlap
the second output member 3 as viewed in the radial direction
along the radial direction R. In the present embodiment, a
plurality of first radial oil passages 815 is arranged spaced
apart from each other in the circumferential direction C.

The second radial oil passage 81c is located so as not to
overlap the second output member 3 but to overlap the rotor
shaft 126 as viewed in the radial direction along the radial
direction R. In the present embodiment, a plurality of second
radial oil passages 81c is arranged spaced apart from each
other in the axial direction L and the circumferential direc-
tion C.

The third radial oil passage 814 is located so as to overlap
the revolution trajectory of the second pinion gear PG2 of
the planetary gear mechanism 4 as viewed in the radial
direction along the radial direction R. In the present embodi-
ment, a plurality of third radial oil passages 814 is arranged
spaced apart from each other in the axial direction L. and the
circumferential direction C.

In the present embodiment, a second oil passage 82 is
formed in the second side wall portion 93 of the case 9. The
second oil passage 82 is formed so as to extend in the radial
direction R. In the example shown in FIG. 1, the second oil
passage 82 is formed so as to pass between the second
bearing B2 and the fourth bearing B4 in the axial direction
L.

In the present embodiment, the second side wall portion
93 includes a thick wall portion 93¢ having a relatively large
thickness (dimension in the axial direction ) and a thin wall
portion 935 having a relatively small thickness. A partial
region in the circumferential direction C of the second side
wall portion 93 is the thin wall portion 93b, and the
remaining region is the thick wall portion 93a. The second
oil passage 82 is formed in the thick wall portion 93a.

In the present embodiment, a third oil passage 83 is
formed in the connecting member 31. The third oil passage
83 is formed so as to extend from the inner peripheral
surface to the outer peripheral surface of the connecting
member 31 to allow the first radial oil passage 815 and the
second oil passage 82 to communicate with each other.

In the present embodiment, oil discharged from a hydrau-
lic pump (not shown) provided in the vehicle drive device
100 is supplied to the second oil passage 82. The oil supplied
to the second oil passage 82 is supplied to the axial oil
passage 81a through the third oil passage 83 and the first
radial oil passage 81b. The oil supplied to the axial oil
passage 81a is supplied to the inner peripheral surface of the
rotor shaft 1256 through the second radial oil passage 81c.
The oil supplied to the axial oil passage 81a is also supplied
to the second pinion gear PG2 of the planetary gear mecha-
nism 4 etc. through the third radial oil passage 81d. The oil
supplied to the axial oil passage 81a is also supplied to the
third pinion gear PG3, the fourth pinion gear PG4, etc.
through a fourth oil passage 84 formed in the second carrier
CR2 of the output differential gear mechanism 5.

In the present embodiment, the second oil passage 82 is
located on the opposite side of the stator 11 of the rotating
electrical machine 1 from the planetary gear mechanism 4
and the output differential gear mechanism 5 in the axial
direction L. That is, the planetary gear mechanism 4 and the
output differential gear mechanism 5 are located on the first
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side L1 in the axial direction with respect to the stator 11.
The second oil passage 82 is located on the second side [.2
in the axial direction with respect to the stator 11. In the
example shown in FIG. 1, the second oil passage 82 is
located on the second side L2 in the axial direction with
respect to the second coil end portion 114 of the stator 11.

As shown in FIG. 1, in the present embodiment, the
rotating electrical machine 1 further includes a terminal
portion 14 for connecting the coil 115 of the stator 11 to a
power supply (not shown). The terminal portion 14 is
disposed so as to protrude from the stator 11 toward the
second side [.2 in the axial direction. In the present embodi-
ment, the terminal portion 14 is formed as a part in the
circumferential direction C of the second coil end portion
11d that protrudes toward the second side .2 in the axial
direction. For example, when the rotating electrical machine
1 is driven by a three-phase alternating current, the terminal
portion 14 includes three-phase terminals electrically con-
nected to three-phase output terminals of an inverter.

In the present embodiment, the region in the circumfer-
ential direction C where the terminal portion 14 is located
does not overlap the region in the circumferential direction
C where the second oil passage 82 is located. The region in
the axial direction L where the terminal portion 14 is located
overlaps the region in the axial direction [ where the second
oil passage 82 is located. In this example, the terminal
portion 14 is disposed so as not to overlap the thick wall
portion 934 of the second side wall portion 93 but to overlap
the thin wall portion 935 of the second side wall portion 93
as viewed in the axial direction along the axial direction L.
The terminal portion 14 is disposed so as to overlap the thick
wall portion 93a where the second oil passage 82 is formed,
as viewed in the radial direction along the radial direction R.

As described above, in the present embodiment, the
rotating electrical machine 1 includes: the stator 11 includ-
ing the coil 115; and the terminal portion 14 for connecting
the coil 115 to the power supply. The planetary gear mecha-
nism 4 and the output differential gear mechanism 5 are
disposed on the first side L1 in the axial direction with
respect to the stator 11. The terminal portion 14 is disposed
s0 as to protrude from the stator 11 toward the second side
L2 in the axial direction. The second oil passage 82 extend-
ing in the radial direction R is located on the second side [.2
in the axial direction with respect to the stator 11. The region
in the circumferential direction C where the second oil
passage 82 is located and the region in the circumferential
direction C where the terminal portion 14 is located do not
overlap each other. The region in the axial direction L. where
the second oil passage 82 is located and the region in the
axial direction L where the terminal portion 14 is located
overlap each other.

According to this configuration, the dimension in the axial
direction L of the vehicle drive device 100 can be reduced
compared to a configuration in which the second oil passage
82 and the terminal portion 14 are located offset from each
other in the axial direction L.

FIG. 3 is a speed diagram of the planetary gear mecha-
nism 4 and the output differential gear mechanism 5 accord-
ing to the present embodiment. In the speed diagram of FIG.
3, the vertical lines correspond to the rotational speeds of the
rotating elements of the planetary gear mechanism 4 and the
output differential gear mechanism 5. The plurality of ver-
tical lines arranged in parallel corresponds to the rotating
elements of the planetary gear mechanism 4 and the output
differential gear mechanism 5. In the speed diagram of FIG.
3, the sings shown above the plurality of vertical lines are the
signs of the corresponding rotating elements. The signs
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shown below some of the vertical lines are the signs of the
elements that rotate with the rotating elements denoted by
the signs shown above the vertical lines. In the speed
diagram of FIG. 3, black circles on some of the vertical lines
indicate that the rotating elements corresponding to those
vertical lines rotate together. In the speed diagram of FIG. 3,
a cross mark on a vertical line indicates that the rotating
element corresponding to this vertical line is fixed to the case
9 that is the non-rotating member NR.

As shown in FIG. 3, in the present embodiment, rotation
transmitted from the rotor 12 of the rotating electrical
machine 1 to the first sun gear SG1 is reversed and reduced
in speed in the planetary gear mechanism 4, and transmitted
to the second ring gear RG2. As a result, the torque of the
rotating electrical machine 1 is amplified and transmitted to
second ring gear RG2. The rotation and torque transmitted
from the second ring gear RG2 to the third ring gear RG3 are
distributed to the first output member 2 connected to the
second sun gear SG2 and the second output member 3
connected to the second carrier CR2 by the output differ-
ential gear mechanism 5.

2. Second Embodiment

Hereinafter, the vehicle drive device 100 according to a
second embodiment will be described with reference to
FIGS. 4 to 6. This embodiment is different from the first
embodiment in the configuration of the case 9 and the
configuration of the output differential gear mechanism 5.
The differences from the first embodiment will mainly be
described below. Points that are not particularly described
are the same as in the first embodiment.

As shown in FIG. 4, in the present embodiment, the case
9 does not include the cover portion 95. Therefore, the fifth
bearing B5 that supports the second output member 3 with
respect to the cover portion 95 is not provided in the second
embodiment.

As shown in FIG. 6, in the present embodiment, the
output differential gear mechanism 5 includes a differential
case 51, a shaft member 52, a pinion gear 53, and a pair of
side gears 54.

The differential case 51 is formed so as to house the
pinion gear 53 and the pair of side gears 54. In the present
embodiment, the differential case 51 is connected to the
fourth rotating element E4 of the planetary gear mechanism
4 50 as to rotate with the fourth rotating element E4. That is,
in the present embodiment, the differential case 51 is the
input element Ei.

The shaft member 52 is formed so as to extend in the
radial direction R. The shaft member 52 is supported by the
differential case 51 so as to rotate with the differential case
51. In the present embodiment, a plurality of shaft members
52 is arranged in a distributed manner in the circumferential
direction C so as to extend in the radial direction R (for
example, four shaft members 52 are arranged in a cross
shape as viewed in the axial direction along the axial
direction L).

The pinion gear 53 is rotatably supported by the shaft
member 52. The pinion gear 53 is configured so as to be
rotatable (rotatable) about the shaft member 52 and rotatable
(revolvable) about the rotation axis of the differential case 51
(see long dashed short dashed line in FIG. 6). In the present
embodiment, a pinion gear 53 is mounted on each of the
plurality of shaft members 52 arranged in a distributed
manner in the circumferential direction C. The pinion gear
53 corresponds to the “first bevel gear.”
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The pair of side gears 54 is disposed on both sides in the
axial direction L of the shaft member 52. The pair of side
gears 54 meshes with the pinion gear 53. The side gear 54
corresponds to the “second bevel gear.” In the following
description, of the pair of side gears 54, the side gear 54 on
the first side L1 in the axial direction will be referred to as
“first side gear 541,” and the side gear 54 on the second side
L2 in the axial direction will be referred to as “second side
gear 542.”

In the present embodiment, the first side gear 541 is
connected via the first output member 2 to the first drive
shaft DS1 drivingly connected to the first wheel W1 so that
the first side gear 541 rotates with the first drive shaft DS1.
In the present embodiment, the first output member 2 is
disposed so as to extend from the first side gear 541 toward
the first side L1 in the axial direction. The first output
member 2 is supported so as to be rotatable relative to the
differential case 51 via an eighth bearing B8. In the example
shown in FIG. 6, the first side gear 541 and the first output
member 2 are formed integrally. The first output member 2
is supported so as to be rotatable relative to a first member
511 of the differential case 51 via the eighth bearing B8. The
eighth bearing B8 is a plain bearing. In the example shown
in FIG. 6, the first output member 2 has a tubular shape
having an axis in the axial direction L. The first drive shaft
DS1 is inserted into the first output member 2 from the first
side L1 in the axial direction so as to be located in the
radially inner side R1 of the first output member 2, and the
first drive shaft DS1 and the first output member 2 are
connected to each other by spline engagement.

As shown in FIGS. 4 to 6, in the present embodiment, the
second side gear 542 is connected via the output shaft 32 and
the connecting member 31 to the second drive shaft DS2
drivingly connected to the second wheel W2 so that the
second side gear 542 rotates with the second drive shaft
DS2. In the example shown in FIG. 6, the output shaft 32 is
inserted from the second side L2 in the axial direction so as
to be located inside the second side gear 542 in the radial
direction R, and the output shaft 32 and the second side gear
542 are connected to each other by spline engagement. In the
example shown in FIG. 4, the connecting member 31 and the
output shaft 32 are formed integrally.

As described above, in the present embodiment, the
output differential gear mechanism 5 includes: the differen-
tial case 51; the shaft member 52 disposed so as to be
supported by the differential case 51 and extend in the radial
direction R; the pinion gear 53 housed in the differential case
51 and rotatably supported by the shaft member 52; and the
pair of side gears 54 housed in the differential case 51 and
meshing with the pinion gear 53 on both sides in the axial
direction I with respect to the shaft member 52. The
differential case 51 is the input element Ei.

According to this configuration, the output differential
gear mechanism 5 can be formed as a bevel gear type
differential gear mechanism. The differential case 51 hous-
ing the pinion gear 53 and the side gears 54 is the input
element Ei connected to the fourth rotating element E4,
which facilitates an increase in design flexibility of the
connection structure between the planetary gear mechanism
4 and the output differential gear mechanism 5.

As shown in FIG. 6, in the present embodiment, the
differential case 51 includes the first member 511 and a
second member 512. The first member 511 and the second
member 512 are configured so as to be joined to each other
in the axial direction L. In the present embodiment, the first
member 511 is disposed on the first side L1 in the axial
direction with respect to the shaft member 52, and the
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second member 512 is disposed on the second side .2 in the
axial direction with respect to the shaft member 52. The first
member 511 and the second member 512 support the shaft
member 52 so as to sandwich it therebetween in the axial
direction L.

As shown in FIG. 6, the tubular member 10 is not
provided in the present embodiment. As shown in FIG. 4, the
parking gear 6, the first member 511, and the second member
512 are fastened together in the axial direction L by a bolt
50. In the example shown in FIG. 4, with the parking gear
6 abutting on the first member 511 from the first side L1 in
the axial direction, the bolt 50 is tightened through the
parking gear 6, the first member 511, and the second member
512 from the first side L1 in the axial direction in the region
in the circumferential direction C of the differential case 51
where the shaft member 52 is not located.

As described above, in the present embodiment, the
vehicle drive device 100 further includes the parking gear 6
and the parking lock mechanism 7 that selectively engages
with the parking gear 6. The differential case 51 includes the
first member 511 and the second member 512 that are joined
to each other in the axial direction L. The parking gear 6, the
first member 511, and the second member 512 are fastened
together in the axial direction L by the bolt 50.

According to this configuration, the differential case 51
includes the first member 511 and the second member 512
that are joined to each other in the axial direction L. This
facilitates the work of attaching the shaft member 52, the
pinion gear 53, and the side gears 54 to the differential case
51.

According to this configuration, the parking gear 6, the
first member 511, and the second member 512 are fastened
together in the axial direction L. by the bolt 50. As a result,
the number of components of the vehicle drive device 100
can be reduced compared to a configuration in which
connection of the parking gear 6 to the differential case 51
and connection between the first member 511 and the second
member 512 are performed using separate connecting mem-
bers.

As shown in FIG. 6, in the present embodiment, the
differential case 51 that is the input element Ei of the output
differential gear mechanism 5 is supported so as to be
rotatable with respect to the first side wall portion 92 of the
case 9 via the third bearing B3. In the present embodiment,
the third bearing B3 includes a radial bearing B31 and a
thrust bearing B32. The first side wall portion 92 corre-
sponds to the “second support wall portion” disposed on the
first side L1 in the axial direction with respect to the output
differential gear mechanism 5.

In the present embodiment, the radial bearing B31 is
disposed between the first member 511 and the first side wall
portion 92 in the radial direction R. The radial bearing B31
supports the first member 511 in the radial direction R. The
radial bearing B31 is disposed on the first side L1 in the axial
direction with respect to the plurality of gears constituting
the output differential gear mechanism 5 (in this example,
the plurality of pinion gears 53 and the pair of side gears 54).
In the present embodiment, the radial bearing B31 is a plain
bearing or a needle roller bearing. In the example shown in
FIG. 6, the radial bearing B31 is a plain bearing. As
described above, the radial bearing B31 corresponds to the
“second support bearing” disposed on the first side L1 in the
axial direction with respect to the plurality of gears consti-
tuting the output differential gear mechanism 5 and rotatably
supporting the input element Fi.

In the present embodiment, the thrust bearing B32 is
disposed between the first member 511 and the first side wall

10

15

20

25

30

40

45

50

55

60

65

18

portion 92 in the axial direction L. The thrust bearing B32
supports the first member 511 in the axial direction L. The
thrust bearing B32 is disposed on the first side L1 in the axial
direction with respect to the plurality of gears constituting
the output differential gear mechanism 5 (in this example,
the plurality of pinion gears 53 and the pair of side gears 54).
In the example shown in FIG. 6, the thrust bearing B32 is
disposed on the second side [.2 in the axial direction and the
radially outer side R2 with respect to the radial bearing B31.
In the example shown in FIG. 6, the thrust bearing B32 is a
needle roller bearing.

In the present embodiment, the differential case 51 is
supported so as to be rotatable with respect to the partition
wall portion 94 of the case 9 via a sixth bearing B6 and a
seventh bearing B7.

The sixth bearing B6 is disposed between the second
member 512 and a part of the first carrier CR1 located on the
first side L1 in the axial direction with respect to the second
pinion gear PG2 in the axial direction L. The seventh bearing
B7 is disposed between a part of the first carrier CR1 located
on the second side [.2 in the axial direction with respect to
the first pinion gear PG1 and the partition wall portion 94 in
the axial direction L. The second member 512 is thus
supported in the axial direction L. with respect to the
partition wall portion 94 via the sixth bearing B6 and the
seventh bearing B7. In the example shown in FIG. 6, each
of the sixth bearing B6 and the seventh bearing B7 is a
needle roller bearing.

As described above, in the present embodiment, the
differential case 51 is supported in the radial direction R by
the radial bearing B31, and is also supported in the axial
direction L by the thrust bearing B32, the sixth bearing B6,
and the seventh bearing B7. That is, in the present embodi-
ment, the radial bearing B31 is the only bearing that supports
the output differential gear mechanism 5 in the radial direc-
tion R.

As described above, in the present embodiment, the
planetary gear mechanism 4 is disposed on the first side L1
in the axial direction with respect to the rotor 12. The output
differential gear mechanism 5 is disposed on the first side [.1
in the axial direction with respect to the planetary gear
mechanism 4. The input element Ei of the output differential
gear mechanism 5 is supported in the radial direction R with
respect to the case 9 via the radial bearing B31 that is the
second support bearing disposed on the first side L1 in the
axial direction with respect to the plurality of gears consti-
tuting the output differential gear mechanism 5.

According to this configuration, on the first side [.1 in the
axial direction with respect to the plurality of gears consti-
tuting the output differential gear mechanism 5, the input
element Ei of the output differential gear mechanism 5 can
be supported in the radial direction R by the radial bearing
B31 that is the second support bearing. On the second side
L2 in the axial direction with respect to the plurality of gears
constituting of the output differential gear mechanism 5, the
input element Ei of the output differential gear mechanism
5 can be supported in the radial direction R using the
alignment function (self-alignment function) of the plan-
etary gear mechanism 4, as described above. As a result, it
is possible to implement a configuration in which the input
element Ei of the output differential gear mechanism 5 is
supported in the radial direction R only by the radial bearing
B31 disposed on the first side L1 in the axial direction with
respect to the plurality of gears constituting the output
differential gear mechanism 5. This facilitates reduction in
size and cost of the vehicle drive device 100 compared to a
configuration in which the input element Ei is supported in
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the radial direction R by a plurality of bearings disposed on
both sides in the axial direction I with respect to the
plurality of gears constituting the output differential gear
mechanism 5.

In the present embodiment, the case 9 includes the first
side wall portion 92 that is the second support wall portion
disposed on the first side L1 in the axial direction with
respect to the output differential gear mechanism 5. The
input element Ei is supported in the radial direction R by the
plain bearing or needle roller bearing disposed between the
input element Ei and the first side wall portion 92 in the
radial direction R, and is supported in the axial direction L
by the thrust bearing B32 disposed between the input
element Ei and the first side wall portion 92 in the axial
direction L.

According to this configuration, it is possible to ensure
that the input element Ei has high support stiffness while
reducing an increase in size of the vehicle drive device 100,
compared to, for example, a configuration in which the input
element Ei is supported in both the radial direction R and the
axial direction L by ball bearings.

As shown in FIG. 6, in the present embodiment, the
differential case 51 that is the input element Ei of the output
differential gear mechanism 5 includes a connecting portion
513. In the present embodiment, the connecting portion 513
is formed so as to protrude from the second member 512
toward the radially outer side R2. The connecting portion
513 is formed integrally with the second ring gear RG2. In
the present application, “formed integrally” includes a plu-
rality of elements being configured as a single-piece mem-
ber, and a plurality of elements being inseparably connected
by welding etc. Note that “connected so as to rotate
together” includes a plurality of elements being separably
connected such as by spline engagement.

In the present embodiment, the differential case 51 that is
the input element Ei of the output differential gear mecha-
nism 5 includes a fitting outer peripheral surface 51a facing
toward the radially outer side R2. The second ring gear RG2
includes a fitting inner peripheral surface 4a facing toward
the radially inner side R1. The fitting inner peripheral
surface 4a and the fitting outer peripheral surface 51a are
fitted together so as to contact each other in the radial
direction R. In the example shown in FIG. 6, the fitting outer
peripheral surface 51a is formed on the outer peripheral
surface of the connecting portion 513 of the differential case
51. The fitting inner peripheral surface 4a is formed on the
inner peripheral surface of a part of the second ring gear
RG2 that protrudes from a toothed part of the second ring
gear RG2 toward the first side [.1 in the axial direction.

In the present embodiment, the second ring gear RG2 and
the input element Ei are fixed to each other by welding with
the fitting inner peripheral surface 4a and the fitting outer
peripheral surface 51« fitted together. In the example shown
in FIG. 6, the connecting portion 513 of the differential case
51 and the second ring gear RG2 are welded together from
the first side L1 in the axial direction with the connecting
portion 513 fitted in the second ring gear RG2 from the first
side L1 in the axial direction.

As described above, in the present embodiment, the
second ring gear RG2 includes the fitting inner peripheral
surface 4a facing toward the radially inner side R1, and the
input element Ei includes the fitting outer peripheral surface
51a facing toward the radially outer side R2. The second
ring gear RG2 and the input element Ei are fixed to each
other by welding with the fitting inner peripheral surface 4a
and the fitting outer peripheral surface 51a fitted together so
as to contact each other in the radial direction R.

5

10

15

20

25

30

35

40

45

55

60

65

20

According to this configuration, it is possible to easily
implement a configuration in which the second ring gear
RG2 and the input element Ei are connected such that their
relative movement in the radial direction R is restricted.

In the present embodiment, the first pinion gear PG1 and
the second pinion gear PG2 are helical gears. The direction
of' the thrust load the first pinion gear PG1 receives from the
first sun gear SG1 and the direction of the thrust load the
second pinion gear PG2 receives from the second ring gear
RG2 are opposite to the direction of the thrust load the first
pinion gear PG1 receives from the first ring gear RG1. In the
present embodiment, the helical directions of the first pinion
gear PG1 and the second pinion gear PG2 are set so that the
sum of the magnitude of the thrust load the first pinion gear
PG1 receives from the first sun gear SG1 and the magnitude
of the thrust load the second pinion gear PG2 receives from
the second ring gear RG2 has a value that is the same as or
close to the magnitude of the thrust load the first pinion gear
PG1 receives from the first ring gear RG1. In other words,
the helical directions of the first pinion gear PG1 and the
second pinion gear PG2 are set so that the resultant force of
the thrust loads applied from the first sun gear SG1, the first
ring gear RG1, and the second ring gear RG2 to the first
pinion gear PG1 and second pinion gear PG2 that rotate
together is zero or has a value close to zero. As used herein,
the “helical direction” of each pinion gear refers to the
direction of the helix angle (twist direction) of the teeth of
each pinion gear. In FIG. 6, the black arrow shown on the
first pinion gear PG1 next to the first sun gear SG1 repre-
sents the direction of the thrust load the first pinion gear PG1
receives from the first sun gear SG1. The black arrow shown
on the first pinion gear PG1 next to the first ring gear RG1
represents the direction of the thrust load the first pinion gear
PG1 receives from the first ring gear RG1 The black arrow
shown on the second pinion gear PG2 next to the second ring
gear RG2 represents the direction of the thrust load the
second pinion gear PG2 receives from the second ring gear
RG2.

According to this configuration, the thrust load the first
pinion gear PG1 receives from the first sun gear SG1 and the
thrust load the second pinion gear PG2 receives from the
second ring gear RG2, and the thrust load the first pinion
gear PG1 receives from the first ring gear RG1 can cancel
each other out. This can avoid an excessively large thrust
load being applied to a bearing (in this example, the sixth
bearing B6 and the seventh bearing B7) supporting the first
carrier CR1 that rotatably supports the first pinion gear PG1
and the second pinion gear PG2.

3. Third Embodiment

Hereinafter, the vehicle drive device 100 according to a
third embodiment will be described with reference to FIG.
7. This embodiment is different from the second embodi-
ment in the support structure for the differential case 51 of
the output differential gear mechanism 5. The differences
from the second embodiment will mainly be described
below. Points that are not particularly described are the same
as in the second embodiment.

As shown in FIG. 7, the eighth bearing B8 is not provided
in the present embodiment. That is, in the present embodi-
ment, the differential case 51 is not supported with respect
to the first output member 2, but is supported with respect to
the first side wall portion 92 of the case 9 via the radial
bearing B31. In the example shown in FIG. 7, the radial
bearing B31 is a needle roller bearing. Clearance is formed
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between the first member 511 of the differential case 51 and
the first output member 2 in the radial direction R.

In the present embodiment, the differential case 51
includes a differential case target portion 514. The differen-
tial case target portion 514 corresponds to the “part of the
differential case 51 that is located on the second side .2 in
the axial direction with respect to the middle position in the
axial direction L of the output differential gear mechanism
5.” In the present embodiment, the “middle position in the
axial direction L of the output differential gear mechanism
5” is the position in the axial direction L of the axis of the
shaft member 52. In the present embodiment, the differential
case target portion 514 is formed so as to protrude from the
second member 512 of the differential case 51 toward the
second side [.2 in the axial direction. The differential case
target portion 514 is supported so as to be rotatable relative
to the second output member 3 via a ninth bearing B9.

In the present embodiment, the second output member 3
is disposed so as to extend through the radially inner side R1
of the differential case target portion 514 in the axial
direction L. The ninth bearing B9 is disposed between the
inner peripheral surface of the differential case target portion
514 and the outer peripheral surface of the second output
member 3. In the example shown in FIG. 7, the output shaft
32 of the second output member 3 is disposed so as to extend
through the radially inner side R1 of the differential case
target portion 514 in the axial direction L. The ninth bearing
B9 is disposed between the inner peripheral surface of the
differential case target portion 514 and the outer peripheral
surface of the output shaft 32. The ninth bearing B9 corre-
sponds to the “third support bearing.” The ninth bearing B9
may not be provided in the configuration in which the
differential case 51 includes the differential case target
portion 514.

As described above, in the present embodiment, the first
output member 2 is disposed on the first side L1 in the axial
direction with respect to the second output member 3. The
differential case target portion 514 is a part of the differential
case 51 that is located on the second side .2 in the axial
direction with respect to the middle position in the axial
direction L of the output differential gear mechanism 5. The
second output member 3 is disposed so as to extend through
the radially inner side R1 of the differential case target
portion 514 in the axial direction L. The ninth bearing B9
that is the third support bearing is disposed between the
inner peripheral surface of the differential case target portion
514 and the outer peripheral surface of the second output
member 3.

According to this configuration, the differential case target
portion 514 that is a part of the differential case 51 that is
located on the second side L2 in the axial direction with
respect to the middle position in the axial direction L of the
output differential gear mechanism 5 is supported by the
ninth bearing B9. This can increase support accuracy of the
differential case 51.

4. Other Embodiments

(1) In the above embodiments, the configuration in which
the parking gear 6 is disposed so as to overlap the output
differential gear mechanism 5 as viewed in the radial direc-
tion along the radial direction R is described as an example.
However, the present disclosure is not limited to such a
configuration, and the parking gear 6 may be disposed on
one side in the axial direction L. with respect to the output
differential gear mechanism 5.
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(2) In the first embodiment, the configuration in which the
second ring gear RG2, the third ring gear RG3, and the
parking gear 6 are formed on the same tubular member 10
is described as an example. However, the present disclosure
is not limited to such a configuration, and these gears may
be formed as a plurality of members. For example, the
second ring gear RG2, the third ring gear RG3, and the
parking gear 6 may be formed as separate members and
connected to each other so as to rotate together.

(3) In the first embodiment, the following configuration is
described as an example: the region in the circumferential
direction C where the second oil passage 82 is located and
the region in the circumferential direction C where the
terminal portion 14 is located do not overlap each other, and
the region in the axial direction [. where the second oil
passage 82 is located and the region in the axial direction L
where the terminal portion 14 is located overlap each other.
However, the present disclosure is not limited to such a
configuration, and the second oil passage 82 and the terminal
portion 14 may be located offset from each other in the axial
direction L.

(4) In the second embodiment, the following configura-
tion is described as an example: the differential case 51 is
supported so as to be rotatable relative to the first output
member 2 via the eighth bearing B8, and is supported so as
to be rotatable with respect to the case 9 via the radial
bearing B31. However, the present disclosure is not limited
to such a configuration. For example, the present disclosure
may have a configuration in which the first output member
2 is supported so as to be rotatable with respect to the case
9 via the radial bearing B31 and the differential case 51 is
supported so as to be rotatable relative to the first output
member 2 via the eighth bearing B8, namely a configuration
in which the differential case 51 is indirectly supported by
the case 9 via the first output member 2.

(5) In the second and third embodiments, the following
configuration is described as an example: the differential
case 51 of the output differential gear mechanism 5 includes
the first member 511 and the second member 512 that are
joined to each other in the axial direction L, and the parking
gear 6, the first member 511, and the second member 512 are
fastened together in the axial direction L by the bolt 50.
However, the present disclosure is not limited to such a
configuration. For example, connection of the parking gear
6 to the differential case 51 and connection between the first
member 511 and the second member 512 may be performed
using separate connecting members. Alternatively, the dif-
ferential case 51 may not include the first member 511 and
the second member 512, and may be configured as a single
member.

(6) In the second and third embodiments, the following
configuration is described as an example: the input element
Ei is supported in the radial direction R by the radial bearing
B31 that is a plain bearing disposed between the input
element Ei and the first side wall portion 92 in the radial
direction R, and is supported in the axial direction L by the
thrust bearing B32 disposed between the input element Ei
and the first side wall portion 92 in the axial direction L.
However, the present disclosure is not limited to such a
configuration. For example, the input element Ei may be
supported in both the radial direction R and the axial
direction L by ball bearings.

(7) The configuration disclosed in any of the above
embodiments can be applied in combination with any of the
configurations disclosed in the other embodiments as long as
no contradiction arises. Regarding the other configurations,
the embodiments disclosed herein are merely illustrative in
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all respects. Therefore, various modifications can be made as
appropriate without departing from the spirit and scope of
the present disclosure.

5. Overview of Embodiments

Hereinafter, an overview of the vehicle drive device (100)
described above will be provided.

The vehicle drive device (100) includes: a rotating elec-
trical machine (1) including a rotor (12); a first output
member (2) drivingly connected to a first wheel (W1); a
second output member (3) drivingly connected to a second
wheel (W2); a planetary gear mechanism (4) that reduces a
speed of rotation of the rotor (12); an output differential gear
mechanism (5) that includes an input element (Ei) and that
distributes rotation transmitted from the planetary gear
mechanism (4) to the input element (Ei) to the first output
member (2) and the second output member (3); and a case
(9) housing the rotating electrical machine (1), the planetary
gear mechanism (4), and the output differential gear mecha-
nism (5). The rotating electrical machine (I), the first output
member (2), the second output member (3), the planetary
gear mechanism (4), and the output differential gear mecha-
nism (5) are disposed coaxially. The planetary gear mecha-
nism (4) includes a first rotating element (E1), a second
rotating element (E2), a third rotating element (E3), and a
fourth rotating element (E4), and is configured in such a
manner that rotational speeds of the first to fourth rotating
elements are in the order of the first rotating element (E1),
the second rotating element (E2), the third rotating element
(E3), and the fourth rotating element (E4). The first rotating
element (E1) is a first sun gear (SG1) connected to the rotor
(12) so as to rotate with the rotor (12). The third rotating
element (E3) is a first ring gear (RG1) connected to the case
(9). The fourth rotating element (E4) is a second ring gear
(RG2) connected to the input element (Ei) so as to rotate
with the input element (Ei). The second rotating element
(E2) 1s a first carrier (CR1) rotatably supporting a first pinion
gear (PG1) and a second pinion gear (PG2) that rotate
together. The first pinion gear (PG1) meshes with the first
sun gear (SG1) and the first ring gear (RG1). The second
pinion gear (PG2) has a smaller diameter than the first pinion
gear (PG1) and meshes with the second ring gear (RG2). The
first sun gear (SG1) is supported in a radial direction (R)
with respect to the case (9) via a first support bearing (B1),
and the second ring gear (RG2) and the input element (E1)
are connected in such a manner that relative movement
between the second ring gear (RG2) and the input element
(Ei) in the radial direction (R) is restricted, the radial
direction (R) being a direction perpendicular to a rotation
axis of the rotor (12).

According to this configuration, the first rotating element
(E1) of the planetary gear mechanism (4) is connected to the
rotor (12). The third rotating element (E3) of the planetary
gear mechanism (4) is connected to the case (9), and the
fourth rotating element (E4) of the planetary gear mecha-
nism (4) is connected to the input element (Fi) of the output
differential gear mechanism (5). Each of the third rotating
element (E3) and the fourth rotating element (E4) of the
planetary gear mechanism (4) is a ring gear. It is therefore
easy to ensure that the planetary gear mechanism (4) func-
tioning as a speed reducer that reduces the speed of rotation
of the rotor (12) and transmits the resultant rotation to the
output differential gear mechanism (5) has a high reduction
ratio (e.g., 17 to 22).

According to this configuration, the fourth rotating ele-
ment (E4) connected to the input element (Ei) of the output
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differential gear mechanism (5) is a ring gear. It is therefore
easy to dispose the planetary gear mechanism (4) close to the
output differential gear mechanism (5) in the axial direction
(L) while reducing the dimension in the radial direction (R)
of the planetary gear mechanism (4), compared to a con-
figuration in which the rotating element connected to the
input element (Ei) of the output differential gear mechanism
(5) is a sun gear or a carrier.

According to this configuration, the third rotating element
(E3) connected to the case (9) is a ring gear. It is therefore
easy to implement a configuration in which a support
member etc. extending in the radial direction (R) and
required when a sun gear or a carrier is connected to the case
(9) can be omitted. This facilitates reduction in dimension in
the axial direction (L) of the vehicle drive device (100).

According to this configuration, the first sun gear (SG1)
that is the first rotating element (E1) of the planetary gear
mechanism (4) is supported in the radial direction (R) with
respect to the case (9) via the first support bearing (B1). The
second ring gear (RG2) that is the fourth rotating element
(E4) of the planetary gear mechanism (4) and the input
element (Ei) of the output differential gear mechanism (5)
are connected such that their relative movement in the radial
direction (R) is restricted. The input element (Ei) of the
output differential gear mechanism (5) can therefore be
supported in the radial direction (R) using the alignment
function (self-alignment function) of the planetary gear
mechanism (4). As a result, it is possible to appropriately
support the output differential gear mechanism (5) while
omitting a member such as a bearing that supports the input
element (E1) of the output differential gear mechanism (5)
in the radial direction (R) with respect to the case (9). This
facilitates reduction in size and cost of the vehicle drive
device (100).

As described above, this configuration facilitates reduc-
tion in size of the vehicle drive device (100) including the
planetary gear mechanism (4) for speed reduction and the
output differential gear mechanism (5), while ensuring that
the planetary gear mechanism (4) has a high reduction ratio
and allowing appropriate support of the output differential
gear mechanism (5).

It is suitable that the planetary gear mechanism (4) be
disposed on a first side (L1) in an axial direction with respect
to the rotor (12), the output differential gear mechanism (5)
be disposed on the first side (I1) in the axial direction with
respect to the planetary gear mechanism (4), and the input
element (Ei) be supported in the radial direction (R) with
respect to the case (9) via a second support bearing (B31)
disposed on the first side (I.1) in the axial direction with
respect to a plurality of gears constituting the output differ-
ential gear mechanism (5), the axial direction (L) being a
direction along the rotation axis of the rotor (12), the first
side (L1) in the axial direction being one side in the axial
direction (L), and a second side (I.2) in the axial direction
being the other side in the axial direction (L).

According to this configuration, on the first side (L1) in
the axial direction with respect to the plurality of gears
constituting the output differential gear mechanism (5), the
input element (Ei) of the output differential gear mechanism
(5) can be supported in the radial direction (R) by the second
support bearing (B31). On the second side (L.2) in the axial
direction with respect to the plurality of gears constituting
the output differential gear mechanism (5), the input element
(Ei) of the output differential gear mechanism (5) can be
supported in the radial direction (R) using the alignment
function (self-alignment function) of the planetary gear
mechanism (4), as described above. As a result, a configu-
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ration can be implemented in which the input element (Ei)
of the output differential gear mechanism (5) is supported in
the radial direction (R) only by the second support bearing
(B31) disposed on the first side (L.1) in the axial direction
with respect to the plurality of gears constituting the output
differential gear mechanism (5). This facilitates reduction in
size and cost of the vehicle drive device (100) compared to
a configuration in which the input element (Fi) is supported
in the radial direction (R) by a plurality of bearings disposed
on both sides in the axial direction (L) with respect to the
plurality of gears constituting the output differential gear
mechanism (5).

In the configuration in which the input element (Ei) is
supported in the radial direction (R) with respect to the case
(9) via the second support bearing (B31), it is suitable that
the output differential gear mechanism (5) include a differ-
ential case (51), a shaft member (52) disposed so as to be
supported by the differential case (51) and extend in the
radial direction (R), a first bevel gear (53) housed in the
differential case (51) and rotatably supported by the shaft
member (52), and a pair of second bevel gears (54) housed
in the differential case (51) and meshing with the first bevel
gear (53) on both sides in the axial direction (L) with respect
to the shaft member (52), and the differential case (51) be the
input element (Ei).

According to this configuration, the output differential
gear mechanism (5) can be formed as a bevel gear type
differential gear mechanism. The differential case (51) hous-
ing the pinion gear (53) and the side gears (54) is the input
element (Ei) connected to the fourth rotating element (E4),
which facilitates an increase in design flexibility of the
connection structure between the planetary gear mechanism
4 and the output differential gear mechanism 5.

In the configuration in which the output differential gear
mechanism (5) includes the differential case (51), the shaft
member (52), the first bevel gear (53), and the pair of second
bevel gears (54), it is suitable that the first output member (2)
be disposed on the first side (L1) in the axial direction with
respect to the second output member (3), the second output
member (3) be disposed so as to extend through an inner side
(R1) in the radial direction (R) of a differential case target
portion (514) in the axial direction (L), and a third support
bearing (B9) be disposed between an inner peripheral sur-
face of the differential case target portion (514) and an outer
peripheral surface of the second output member (3), the
differential case target portion (514) being a part of the
differential case (51) that is located on the second side (1.2)
in the axial direction with respect to a middle position in the
axial direction (L) of the output differential gear mechanism
(3.

According to this configuration, the differential case target
portion (514) that is a part of the differential case (51) that
is located on the second side (12) in the axial direction with
respect to the middle position in the axial direction (L) of the
output differential gear mechanism (5) is supported by the
third support bearing (B9). This can increase support accu-
racy of the differential case (51).

It is suitable that the output differential gear mechanism
(5) be a planetary gear mechanism including a second sun
gear (SG2), a second carrier (CR2), and a third ring gear
(RG3), the second sun gear (SG2) be connected to the first
output member (2) so as to rotate with the first output
member (2), the second carrier (CR2) be connected to the
second output member (3) so as to rotate with the second
output member (3), and the third ring gear (RG3) be the
input element (Ei).
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According to this configuration, the second output mem-
ber (3) connected to the second carrier (CR2) can be
supported in the radial direction (R) using the alignment
function (self-alignment function) of the output differential
gear mechanism (5) that is a planetary gear mechanism. As
a result, it is possible to appropriately support the second
output member (3) while omitting a member such as a
bearing that supports the second output member (3) in the
radial direction (R) with respect to the case (9). This
facilitates reduction in size and cost of the vehicle drive
device (100).

It is suitable that the case (9) include a first support wall
portion (94) disposed between the rotating electrical
machine (1) and the planetary gear mechanism (4) in an
axial direction (L), and the first support bearing (B1) be
supported by the first support wall portion (94) and be
configured to support the first sun gear (SG1) in the radial
direction (R) and support the rotor (12) in the radial direction
(R), the axial direction (L) being a direction along the
rotation axis of the rotor (12).

This configuration facilitates reduction in dimension in
the axial direction (L) of the vehicle drive device (100)
compared to a configuration in which both a bearing that
supports the first sun gear (SG1) in the radial direction (R)
and a bearing that supports the rotor (12) in the radial
direction (R) are provided.

It is suitable that the second ring gear (RG2) include a
fitting inner peripheral surface (4a) facing toward an inner
side (R1) in the radial direction (R), the input element (Ei)
include a fitting outer peripheral surface (51a) facing toward
an outer side (R2) in the radial direction (R), and the second
ring gear (RG2) and the input element (E1) be fixed to each
other by welding with the fitting inner peripheral surface
(4a) and the fitting outer peripheral surface (51a) fitted
together so as to contact each other in the radial direction
[R).

According to this configuration, it is possible to easily
implement a configuration in which the second ring gear
(RG2) and the input element (Ei) are connected in such a
manner that their relative movement in the radial direction
(R) is restricted.

It is suitable that the first pinion gear (PG1) and the
second pinion gear (PG2) be helical gears, and a direction of
a thrust load the first pinion gear (PG1) receives from the
first sun gear (SG1) and a direction of a thrust load the
second pinion gear (PG2) receives from the second ring gear
(RG2) be opposite to a direction of a thrust load the first
pinion gear (PG1) receives from the first ring gear (RG1).

According to this configuration, the thrust load the first
pinion gear (PG1) receives from the first sun gear (SG1) and
the thrust load the second pinion gear (PG2) receives from
the second ring gear (RG2), and the thrust load the first
pinion gear (PG1) receives from the first ring gear (RG1) can
cancel each other out. This can avoid an excessively large
thrust load being applied to a bearing supporting the first
carrier (CR1) that rotatably supports the first pinion gear
(PG1) and the second pinion gear (PG2).

It is suitable that the case (9) include a second support
wall portion (92) disposed on a first side (L1) in an axial
direction with respect to the output differential gear mecha-
nism (5), and the input element (Ei) be supported in the
radial direction (R) by a plain bearing or a needle roller
bearing disposed between the input element (Ei) and the
second support wall portion (92) in the radial direction (R),
and be supported in the axial direction (L) by a thrust
bearing (B32) disposed between the input element (Ei) and
the second support wall portion (92) in the axial direction
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(L), the axial direction (L) being a direction along the
rotation axis of the rotor (12), the first side (I.1) in the axial
direction being one side in the axial direction (L), and a
second side (L.2) in the axial direction being the other side
in the axial direction (L).

According to this configuration, it is possible to ensure
that the input element (Fi) has high support stiffness while
reducing an increase in size of the vehicle drive device
(100), compared to, for example, a configuration in which
the input element (Ei) is supported in both the radial
direction (R) and the axial direction (L) by ball bearings.

INDUSTRIAL APPLICABILITY

The technique according to the present disclosure can be
used for a vehicle drive device including a rotating electrical
machine and a planetary gear mechanism.

DESCRIPTION OF THE REFERENCE
NUMERALS

100: vehicle drive device, 1: rotating electrical machine,
12: rotor, 2: first output member, 3: second output
member, 4: planetary gear mechanism, 5: output dif-
ferential gear mechanism, 9: case, El: first rotating
element, E2: second rotating element, E3: third rotating
element, E4: fourth rotating element, Ei: input element,
SG1: first sun gear, CR1: first carrier, PG1: first pinion
gear, PG2: second pinion gear, RG1: first ring gear,
RG2: second ring gear, W1: first wheel, W2: second
wheel

The invention claimed is:
1. A vehicle drive device, comprising:
a rotating electrical machine including a rotor;
a first output member drivingly connected to a first wheel;
a second output member drivingly connected to a second
wheel,
a planetary gear mechanism that reduces a speed of
rotation of the rotor;
an output differential gear mechanism that includes an
input element and that distributes rotation transmitted
from the planetary gear mechanism to the input element
to the first output member and the second output
member; and
a case housing the rotating electrical machine, the plan-
etary gear mechanism, and the output differential gear
mechanism, wherein
the rotating electrical machine, the first output member,
the second output member, the planetary gear
mechanism, and the output differential gear mecha-
nism are disposed coaxially,
the planetary gear mechanism includes a first rotating
element, a second rotating element, a third rotating
element, and a fourth rotating element, and is con-
figured in such a manner that rotational speeds of the
first to fourth rotating elements are in an order of the
first rotating element, the second rotating element,
the third rotating element, and the fourth rotating
element,
the first rotating element is a first sun gear connected to
the rotor so as to rotate with the rotor,
the third rotating element is a first ring gear connected
to the case,
the fourth rotating element is a second ring gear con-
nected to the input element so as to rotate with the
input element,
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the second rotating element is a first carrier rotatably
supporting a first pinion gear and a second pinion
gear that rotate together,
the first pinion gear meshes with the first sun gear and
the first ring gear,
the second pinion gear has a smaller diameter than the
first pinion gear and meshes with the second ring
gear,
the first sun gear is supported in a radial direction with
respect to the case via a first support bearing, and the
second ring gear and the input element are connected
in such a manner that relative movement between the
second ring gear and the input element in the radial
direction is restricted, the radial direction being a
direction perpendicular to a rotation axis of the rotor,
the planetary gear mechanism is disposed on a first side
in an axial direction with respect to the rotor,
the output differential gear mechanism is disposed on
the first side in the axial direction with respect to the
planetary gear mechanism,
the input element is supported in the radial direction
with respect to the case via a second support bearing
disposed on the first side in the axial direction with
respect to a plurality of gears constituting the output
differential gear mechanism, the axial direction
being a direction along the rotation axis of the rotor,
the first side in the axial direction being one side in
the axial direction, and a second side in the axial
direction being the other side in the axial direction,
the output differential gear mechanism includes a dif-
ferential case, a shaft member disposed so as to be
supported by the differential case and extend in the
radial direction, a first bevel gear housed in the
differential case and rotatably supported by the shaft
member, and a pair of second bevel gears housed in
the differential case and meshing with the first bevel
gear on both sides in the axial direction with respect
to the shaft member,
the differential case is the input element,
the first output member is disposed on the first side
in the axial direction with respect to the second
output member,
the second output member is disposed so as to extend
through an inner side in the radial direction of a
differential case target portion in the axial direc-
tion, and
a third support bearing is disposed between an inner
peripheral surface of the differential case target
portion and an outer peripheral surface of the
second output member, the differential case target
portion being a part of the differential case that is
located on the second side in the axial direction
with respect to a middle position in the axial
direction of the output differential gear mecha-
nism.
2. The vehicle drive device according to claim 1, wherein:
the output differential gear mechanism is a planetary gear
mechanism including a second sun gear, a second
carrier, and a third ring gear;
the second sun gear is connected to the first output
member so as to rotate with the first output member;
the second carrier is connected to the second output
member so as to rotate with the second output member;
and
the third ring gear is the input element.
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3. The vehicle drive device according to claim 1, wherein:
the case includes a first support wall portion disposed
between the rotating electrical machine and the plan-
etary gear mechanism in an axial direction; and
the first support bearing is supported by the first support
wall portion and is configured to support the first sun
gear in the radial direction and support the rotor in the
radial direction, the axial direction being a direction
along the rotation axis of the rotor.
4. The vehicle drive device according to claim 1, wherein:
the first pinion gear and the second pinion gear are helical
gears; and
a direction of a thrust load the first pinion gear receives
from the first sun gear and a direction of a thrust load
the second pinion gear receives from the second ring
gear are opposite to a direction of a thrust load the first
pinion gear receives from the first ring gear.
5. A vehicle drive device, comprising:
a rotating electrical machine including a rotor;
a first output member drivingly connected to a first wheel;
a second output member drivingly connected to a second
wheel,
a planetary gear mechanism that reduces a speed of
rotation of the rotor;
an output differential gear mechanism that includes an
input element and that distributes rotation transmitted
from the planetary gear mechanism to the input element
to the first output member and the second output
member; and
a case housing the rotating electrical machine, the plan-
etary gear mechanism, and the output differential gear
mechanism, wherein
the rotating electrical machine, the first output member,
the second output member, the planetary gear
mechanism, and the output differential gear mecha-
nism are disposed coaxially,
the planetary gear mechanism includes a first rotating
element, a second rotating element, a third rotating
element, and a fourth rotating element, and is con-
figured in such a manner that rotational speeds of the
first to fourth rotating elements are in an order of the
first rotating element, the second rotating element,
the third rotating element, and the fourth rotating
element,
the first rotating element is a first sun gear connected to
the rotor so as to rotate with the rotor,
the third rotating element is a first ring gear connected
to the case,
the fourth rotating element is a second ring gear con-
nected to the input element so as to rotate with the
input element,
the second rotating element is a first carrier rotatably
supporting a first pinion gear and a second pinion
gear that rotate together,
the first pinion gear meshes with the first sun gear and
the first ring gear,
the second pinion gear has a smaller diameter than the
first pinion gear and meshes with the second ring
gear,
the first sun gear is supported in a radial direction with
respect to the case via a first support bearing, and the
second ring gear and the input element are connected
in such a manner that relative movement between the
second ring gear and the input element in the radial
direction is restricted, the radial direction being a
direction perpendicular to a rotation axis of the rotor,
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the second ring gear includes a fitting inner peripheral
surface facing toward an inner side in the radial
direction;
the input element includes a fitting outer peripheral
surface facing toward an outer side in the radial
direction; and
the second ring gear and the input element are fixed to
each other by welding with the fitting inner periph-
eral surface and the fitting outer peripheral surface
fitted together so as to contact each other in the radial
direction.
6. A vehicle drive device, comprising:
a rotating electrical machine including a rotor;
a first output member drivingly connected to a first wheel;
a second output member drivingly connected to a second
wheel,
a planetary gear mechanism that reduces a speed of
rotation of the rotor;
an output differential gear mechanism that includes an
input element and that distributes rotation transmitted
from the planetary gear mechanism to the input element
to the first output member and the second output
member; and
a case housing the rotating electrical machine, the plan-
etary gear mechanism, and the output differential gear
mechanism, wherein
the rotating electrical machine, the first output member,
the second output member, the planetary gear
mechanism, and the output differential gear mecha-
nism are disposed coaxially,
the planetary gear mechanism includes a first rotating
element, a second rotating element, a third rotating
element, and a fourth rotating element, and is con-
figured in such a manner that rotational speeds of the
first to fourth rotating elements are in an order of the
first rotating element, the second rotating element,
the third rotating element, and the fourth rotating
element,
the first rotating element is a first sun gear connected to
the rotor so as to rotate with the rotor,
the third rotating element is a first ring gear connected
to the case,
the fourth rotating element is a second ring gear con-
nected to the input element so as to rotate with the
input element,
the second rotating element is a first carrier rotatably
supporting a first pinion gear and a second pinion
gear that rotate together,
the first pinion gear meshes with the first sun gear and
the first ring gear,
the second pinion gear has a smaller diameter than the
first pinion gear and meshes with the second ring
gear,
the first sun gear is supported in a radial direction with
respect to the case via a first support bearing, and the
second ring gear and the input element are connected
in such a manner that relative movement between the
second ring gear and the input element in the radial
direction is restricted, the radial direction being a
direction perpendicular to a rotation axis of the rotor,
the case includes a second support wall portion dis-
posed on a first side in an axial direction with respect
to the output differential gear mechanism; and
the input element is supported in the radial direction by
a plain bearing or a needle roller bearing disposed
between the input element and the second support
wall portion in the radial direction, and is supported
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in the axial direction by a thrust bearing disposed
between the input element and the second support
wall portion in the axial direction, the axial direction
being a direction along the rotation axis of the rotor,
the first side in the axial direction being one side in 5
the axial direction, and a second side in the axial
direction being the other side in the axial direction.
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